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Q of: 84 HA A TAL YutFoT IIFTAZRVE URE ALsy Yt dZEAzR)
t doll oMt =84 HHAAE A= BHo RN, T8I A3E Yl 100°C o] &
259 HZ2 20 min o] A3 FAHL 27 @S AL Juh AF HA Foll L= Y
5 =5 4%, AFA H=r) gold Had Wiz @ 4 9on, A3t 3y Fo B 7
o olsf A3t 7o) AAFIA FAEHI] AHY. B AFdME= AG I dxr] A2ES B85}
T84 A Y A3t FAS A FAAIL 38 T AFS 53 ARFVY FFeE A
A 7S GEstaal o) Alg o dxr] Al2ES 283 HFHo A 2AS Ha, Ag 9 A
z7] A"l &35 31817 {5k, A v Axr|e A AxrE e F3 AH S
=3 H 2= (peel strength)S ZA3te] vlnl B3] Roko)

Abstract: The curing processes of waterborne adhesives are in general undergone by using hot-air dryer. The
hot-air dryer curing the adhesives with heat has a disadvantage of requiring high temperature over 100°C as
well as curing time as long as 20 min. When it comes to the heat control, high temperature open disturbs
the adhesion of substrates by extremely lowering the viscosity of the adhesives. Furthermore, the humidity re-
sulting from the drying process makes the curing condition irregularly. In this report, dehumidifying membrane
dryer was used in order to keep the curing process same by removing humidity caused by the evaporation
of water during the drying process, and to shorten the curing time. Here, we compared the peel strength of
attached substrates in the dehumidifying membrane dryer to find out appropriate curing condition and confirm
the effects of the dehumidifying membrane.
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2.1. M=

2 Ao ARS8 styrene butadiene rubber (SBR,
KSL-103)2 71284 ¥4 2gd-Regd Z35EA
22N, =T34 73}8KSeoul, South Korea)oll A
Tul3lR 2., 2-hydroxy ethyl methacrylate (HEMA)+
Junsei Chemical (Tokyo, Japan)ollA] Tl 8} E;. Ammonium
persulfate (APS)+ Sigma Aldrich (St. Louis, MO, USA)

oAl Fulste initiatorZ2A  AFEEIR oW, F8A
PP-grafted maleic anhydride (PP-g-MAH)+= amine com-
pound (GENPOLY GW-9566)Z *]2]% o] Genchem
(Ulsan, South Korea)ollA] &wirol AREE AT} PP-g-
MAH9| JA=7]E= 88 nm, ZEAFHFL 40,000 g/mol
olty. Ed|Z 2N ZHeA 7t AF3AE A
2k Z=H(peel strength test)yS FF3t7] I3l ARE=
™, ©]+= Daemi (Ulsan, South Korea)oll A &g %ol A

S= 3
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T4 HRAlE e ol ok S EH ATHT).
KSL-103 (98.27%)E heating mantle, mechanical stirrer,
%A, reflux condenser, 4 inletS Z+&E 3 L =7]9
5-necked glass flask®] 2=t} HEMA 20.6 g (1.63
wt%)e} APS initiator 1.2 g (0.10 wt%)S 2 holl 24
flaskoll droppingA1%Z] ¥, reaction mixture= 70~80°Col
A & AR wREAIA SBR-g-HEMAES FASch 42
SBR-g-HEMAE 3 L flaskoll ¥l A4 10 min &
o 72 & H|2] PP-g-MAHE droppingAlZl &, 25
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Figure 1. Schematic diagram of the membrane dryer system.

Figure 2. SEM image for the cross-sectional view of the
hollow fiber of in membrane dryer.
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ANHE9 HFE SAS 913 peel strength teste
universal testing machine (UTM, LF Plus, Lloyd
Instruments Ltd., UK)E ©]-83} ASTM D903-98 4
o whg} 24°Coll A4 100 mm/min®] crosshead speedZ =
AR H2Ho] £ AlHI FA ¥ AlHY
morphology #4212 9|3t field emission scanning elec-
tron microscopy (FE-SEM) ©]W] X &2 Mira 3 (Tescan)
£ ol&ste] S HAT
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Table 1. Curing Conditions of the Specimens Showing
High Average Peel Strength

Average peel strength Average peel strength

Curing (kef/2.5 cm?) of hot  (kgf2.5 cm?) of
conditions .
air dryer membrane dryer
70°C/15 min 278 + 1.13 3.46 + 1.76
80°C/15 min 3.60 + 0.81 6.58 + 0.49
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Figure 3. Average peel strength of specimens (a) 70°C (b)

80°C.
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Figure 4. The peeled off specimens showing (a) high aver-
age peel strength, (b) intermediate average peel strength,
and (c) low average peel strength.

Z7] B 70°C/15 min, 80°C/15 min®]T}.

3.2. FE-SEM morphology

Figwre 45 A% 428 348 Adse Ao,
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Figure 4(a) Al 2] ®W FE-SEMS =A 3 oju|x]=
Figure 5(a)oll UYElW oM, o= 84 HaA 9} &
A 7tE HAZATE AR IAA AdSS dESE
Aot &, AF 2 A=xU|E 83 80°C/15 mine] 7
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+ Figure 5(b)$} Figure 5(c)©]™, Figure 5(b)x 8 LHF
B 84 HFAL AT A2 GAXH AT
Figure 5(c)* ¥ A 2ol dojur] & AS AT -
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= 37I2 Q§ ZE %A 7hE g&Z3A e EE=
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QIS crack W&ol EAo] AstE= AHolgly & &
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Figure 5. Surface FE-SEM images of (a) the peeled off
specimens showing high average peel strength, (b) and (c)
intermediate average peel strength, (d) low average peel
strength, (e) untreated PU leather subsrate, and (f) untreated
PP substrate.

Figure 5(d)ol™, ol 73t 2=9F Algte] Hwa ot
I e olfE A% A= A w&Eoll wetting®] A
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